Summary &mdash; The volatile compounds released by honeybee queens (Apis mellifera L) were trapped from the vapour phase with an absorbent (Tenax TA) and extracted in hexane. Heads and tergites of these queens were extracted in dichloromethane. After gas chromatography, the chromatograms were statistically analyzed and compared. Seventy-three percent of the compounds in head extracts and 56% of tergal compounds were found in the trapped volatile signal. There were, however, substantial quantitative differences between the actual amounts of individual compounds found in the trap and in head and tergite extracts respectively. For example, little (E)-9-oxodec-2-enoic acid (9-ODA), the classical queen substance and predominant compound of head extracts, was found in the vapour phase. Tergal signals and mandibular gland secretions contributed equally to the total pheromone blend in the volatile signal. Furthermore, compounds not present in either the tergal or head extracts were found.
INTRODUCTION
The pheromones produced by the queen are of crucial importance in the biology of honeybees. Outside the nest cavity some of them function in the vapour phase as a sex attractant during mating (Gary, 1962; Butler and Fairey, 1964) and are important in swarm orientation and stabilization (Avitabile et al, 1975; Winston et al, 1982) . Inside the colony, workers are most strongly affected by queen pheromones if they have direct contact with the queen (Butler, 1954; Verheijen-Voogd, 1959) . The queen pheromones which are distributed in the colony by messenger workers (Velthuis, 1972; Seeley, 1979; Ferguson and Free, 1980) inhibit rearing of new queens (Butler, 1961; Velthuis, 1970) and ovary development in workers (Pain, 1961; Butler and Fairey, 1963; Velthuis, 1972) . The classical queen substance, (E)-9-oxodec-2-enoic acid (9ODA) is the major component of the mandibular gland secretions. Highly specific receptor cells in the antennae of workers and drones have been shown to be important for 9ODA perception (Beetsma and Schoonhoven, 1966; Kaissling and Renner, 1968; Adler et al, 1973) . Though 9ODA alone releases all typical behavioural responses of drones and workers to queen pheromones (Velthuis, 1985) , the complete bouquet of all semiochemicals of the mandibular glands proved to be biologically more active than isolated compounds (Slessor et al, 1988) . Queen pheromones other than those of the mandibular glands are also important cues for worker honeybees. For example, the tergal pheromones are known to attract drones during mating (Renner and Vierling, 1977) .
Though the volatile signal is of crucial importance for the workers whenever direct contact perception is impossible, it has never been chemically analyzed. Concern (Crewe, 1982; Velthuis, 1985 (Avitabile et al, 1975; Moritz and Crewe, 1988a (Butenandt et al, 1959) .
The volatile components trapped on Tenax are not composed predominantly of mandibular gland secretions. The contribution of components from the tergites is equally significant. Volatile tergal signals are important for retinue behaviour, mating (Velthuis, 1985) and queen recognition (Moritz and Crewe, 1988b 
